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Abstract (Basic): JP 7161634 A 

The method involves formation of an amorphous silicon film (12) on 
a glass substrate (11). Later an ultra thin oxide film (13) is formed 
over the silicon film. Then, a salt soln. (14) such as acetate salt 
soln. which contains catalyser elements like nickel in the proportion 
10-200 ppm. is added to the oxide film and left for a predetermination 
time. Spin dry cleaning is performed by a spinner (15). Then, heating 
is carried out for four hrs. after which laser light is irradiated. 
Thus, a crystalline silicon film is formed. 

ADVANTAGE - Controls density of catalyser element in complete 
crystalline silicone film. Obtains semiconductor device with high 
characteristic. 
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ABSTRACT 

PURPOSE: To perform both heat treatment and laser beam irradiation by the 
method that uses catalyzer element which helps crystallization and provides 
crystalline silicon by specific time heat treatment at a specific 
temperature. 



CONSTITUTION: An extremely thin oxide film 13 is formed on an amorphous 
silicon film 12 formed on a glass board 11, and aqueous solution 14 such as 
acetate solution with 10-200ppm (adjustment necessitated) catalizer element 
such as nickel is applied. The glass board 11 is kept for a prescribed time 
under such conditions and is spin-dried using a spinner 15. Then, four-hour 
heat treatment is performed at 550 deg. C, laser beams are applied and a 
crystalline silicon film is provided. The concentration of the catalizer 
element in the completed crystalline silicon film can be finely controlled 
by adjusting the concentration of the catalizer element in the solution. 
Thus, a semiconductor device which has high-qual i ty characteristics is 
provided by using the crystalline silicon film. 
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;^ST-5 0 0 AOJPSt-figlK-r-S. ^LT. i^m^cM 

mm.<Dm^\zmmm^mn.x(Dvv^nwLmz^-^xim: 

[0 0 6 8] ^UT 1 0 D pm©:i5/^r;i.S:-&;&b^Bf 

^^1^2 0 1 2 1 ?£^i9i^^, 5 5 OS, ^mmmm 

[0 0 6 9] ilBlial^Ma^ff 5 ;i<i:(Cj;-pT. INSK 

r FX^v-VU'— if— 3t*2 0 0~3 0 Om JTRSWT 
•tf-3tWfigltXg{3*3tiT«, S«*4 0 o*cgSfcjn 

[0 0 7 0] iSSYkL.fca3^a^i£r/ii5'-^>i^L 
T. Stt©®i«l 0 4<£:}gfiE-r-5. dOSt^cD^^lO 
4«TFT©fiH4e^&«}fie-r-l), ^bT, J?$2 0 0~ 

1 5 0 0 A. Z.Z.X\± 1 0 0 0 k<Dm.it^M 10 5 

■5, (0 3 (A) ) 

[0 0 7 1] ±mkit^MfSki 0 5 wf^sctta«**je5« 

1 5 0 ~ 6 0 0 "C, b<« 300-45 
0*01?, RFy^XVCVDffiT^J-^ • itaiUfe. TE 
O S i:B!3^«)ffi:^Jt« 1 : 1~1 : 3. Sfc, 
0. 05 — 0. Storr. R F/t'7 — 1 0 0 — 2 5 
OWtLfc. $.-5tittTEOSS:;^i|Bfi:LT:^\/>;yx 
t i: f C ^ JE C V D ft t> L < SEE C V D fC J; o T , 

3 5 0 — 6 0 or, if*L<«4 0 0 — 5 5 
O'CtLTJgfigL^t. ^5SfcL.<«:tV>C0^ 
ffl^T4 0 0 — 6 0 OnCTS 0-6 O^T—-)i'Vt^, 

[0 0 7 2] Cl<D«!it?K r FX^^v'-:?-— U— 1f— (jg 
S2 4 8 nm. yl;|/Xi|12 0 n s e c ) afe-St^^tt-^-ni 

W^m'ti^%^mM-t-^:Ltx. ->'J 3>®^ 1 0 40i^ 
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(7t:y hit— v;u7n-;i/) ;tf7X»«^£SnSI&-& 

[0 0 7 3] mtS2 0 0 0 A-- 1 fiTTKDTJVS. 

/t:$'-->yL. y-f 1 0 6 *}gfi£-r-5. TJPS 

r.>:7AIC«X;*»>v"i'A (Sc) *0. 1 5~0. 2S 

7. 1 ~3 %®SS^(0X5^u>i?''j n-ji^^?^tca 
2 2 0 VST«JBE*±»f , -e-^ttllT 1 NfM««rLT«l 
1 500~3500A, 2 0 0 0 AtDf^mmit 

mi 0 9^j&0K-r^. (03 (B) ) 
[0 0 7 4] ^<Dm. -i^yv-y^yifm c/^Xvk 

-fc;>i^iSi:t>t;»3) tCkoT, =&TFT®atS>'Ur3 20 

(PH, ) Srffltife, H-X««, 1~4X10 
" cm ' ii-r-S, 

[0 0 7 53 *^fC, S3 (C) fc^f J;5JCK r FX 
^^v'V— if— (jgtS2 4 8 nm, /"?;UX4i2 0ns 
ec) Sr.^MLT. ilB^Mt^mJ^O^AC JcoTiKS 

150~400mJ/cm' . ttf^ V < 

«200~250mJ/cm' X'$>^, ^l^LT. Nm 30 

m) mm 1 0 8. 1 0 9 ^j^fig-r^o cine.® 

^^COv'- hjata«2 0 0-8 0 0 Q/DTabofc. 
[0 0 7 6] e:©XSfC;j3tiT. U— lf-:)t*fflli-5f^ 

i^Dir. 7^y->i?>:5^^&defflbTSB$rB^tci 0 0 0 

~1 2 0 0'C (->U 3>^:-5'-©iaffi) 

a^Bt^jDl^-r-S, t,>t)«$-5RTA (^tf-^K-it- 
•7;U-TX— (RTF, 7t!<y h • 1*— "^JP • T'D 

[0 0 7 7] -e©^. ^Bi::BPfli|ig»i» l l 0 t LT, 40 
TEOSS-Mi^iLT. cmtffiSgirWT^^XvC VD 

DffitCj;oTg!Yb^^M*iP^3 0 0 OAjgfig-T-S. » 

\Rm.m\t2 5 o~4 5 o*c. m^it. 3 5 o'ct-r-s. 

«W(cw*-r-5>. ms (D) ) 
[0 0 7 8] €-LT. mmmmmi 1 o*xy5^>iyL 

T. 01 (E) {C5^-rJ:^J'TFT<0V— X/KU-f > 
>«)Eiiail2. 1 1 3S:}gfi£-r-5. 50 



4#iB¥7 - 16 16 3 4 

14 

[0 0 7 9] Se*. :/5XvS!iS<&fflt,iTx.y'5r;i.*^ 

)\^<Dm^T.m\zisi,^X. :Ji'y^>if^tiXV^oZiiitfl 
[0 0 8 0] *:SISfi09<Dj;5C 1 0 p pm©® 

[0 0 8 1] Sl^t. *ig4't?3 0 0~4 0 O'CXO. 

l~2^rBlTX-;i/LT, v^Unx^TK^^k^^TT 
■5. C©J;-5fcLT. TFT*^^Bg-r-5o ^LT, [^^ 

C<DTFT«, y— X/Fl/'f >MJ^1 0 8/1 0 9 t 
^^^Jl'J&^mmi 1 4$r'tLTI/i-5. *fcl 1 5*iN 

[0 0 8 2] *IIJS0!I®«|^^«|ffl LfcS^. ffittgtf 

fc#?5E-rsx.yy;i/CDjS*«, 3 X 1 0" cm 'Sftab 
•S^M*-?-tHy.T®, IxlCatoms cm-'~3xi0 
"atoms cm''"CfeSi:#Ae>tl'2). 

[0 0 8 3] :^mmmxi^m^ti/tTFT}t, j^mma^ 

N^-v:^.;p-ei 5 0 cm' /V s Ji^±<7? *><75*^# ^tXT 

«ftS^rtiT(/i-5. i^I6Sw/';^';/^^fc± 1 0 % 

£i\^x$>^z.ti()mm^nx^^^o z.<r>n^v^<i:)'>is. 

W»c J; -5 iiS^ttWSjft <h tc J; S IS tc J; -5 © t # A 6. 

S-riSOcm' XV s J^±®fc(D<£§^t:i#^^:,»:di 

[0 0 8 4] c*fifi^4] *^^jsfiajtr*jviT«. ^y&m 

2\z^-f^'o\z:z.v'r)v^m^m\zm'X\-', 't(Dm^f>^ 
<^ws[^ mmzwtru:fj[^) \zmik^^\^rzmm^m 

j'n^T.a^m^mmmzisn^-^y^ 

[0 0 8 5] 04lr*J|Jg«»l<Df^S!XS*5^t-. *-r. 
S«2 0 1^ifejtL. TEOS (5^h5 • Xh^t^ix . -> 

TJPS 2 0 0 0 A<DK<bS5S®T«« 2 0 2 SJ^fSf 
■5. -€-LT, :/5XvCVDffilC<i;oT. P$5 0 0~ 
1 5 0 OA. fisj^t^l 0 0 0 AwXtt ( I m.) ©^SH 

2 0 3 <£rfi£M-r '^\zmmmzm-^ s o o ~ 2 

0 0 OA, 0iJ;t«l 0 0 0 A©^rkft^lK2 0 5*:/^ 

0 s^m^mz:L^y^>if\^x. #aM^5ii®®aiLfc 
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[0 0 8 61 -€-bT*ig^«J2 t^bfc;&ffitCj:Oi!Sa{k 

=.-j'r)v<Dm&\t 1 0 0 p pmT»-5, "to^m. mmts. 
iLnmif'pfkmt.^mm 2 t>© 1 1^— -cs-s. 

[0 0 8 7] com. ^m»fflaTT5 0 0-6 2 0 

■c, «»JAtf5 5 0"C, 4^Bg®ira^7'zi-;p<£fTti. ^ 10 

)K*^S«Urc®J^2 0 e^Jli^^iLT. ^EPT^^n 

s J: c»«fc^* LT¥fT/J::&r^i]^::i^ft^£ft75iJtfT•r 
^^T^-t. c»2 0 3-e^^n-5ei;&(6]'v©i^a«. 2 
i> tt:&r6]T*-5e:i:d««i^$nTi'i-5. (04 

(A) ) 

[0 0 8 8] ±IBiD^mstcJ:€.^S<t:iS<om»r^^ 20 

\zm^9v%<r>mfti\zii*)-stmm2 o 3©ieatt*S)S$-a- 

t.\z^-oxnUo. c:©XS(Cj;oT, fc^FplTSiSin 
[0 0 8 9] #^^<D^iSiLT«Any>^ 
A-±(DMS*i9 0 0—1 2 0 O'CCOFB^fcS-Si^lCill 

«5 0-2 0 or/g^, nmtn^n^M-Qz o - 1 o o 

[0 0 9 0] mitmmm2 o 5^^.^t^. z.(D 
rs, -e-LT, aiii]K2 0 4$/'?5'-n>i;'^, K^^r 

X-y^>yLT. ©«(D»ttSmJ^2 0 8$-}gfiE-rS. 
CKOBS, H4 (A) -e2 0 6TS^Snfc®^«. 

tc*5iiTfi, filttg 2 0 8 lc;fet»T, Cine)©:r.;/-^;p 

[0 0 9 11 \ 0 0^m%<Dilf.m%'^-^t5\ 0 

^JE. 5 0 0-6 0 orcD, f^^MtrttS 5 O'CO^H 



#M¥7 - 16 16 3 4 
16 

sjB^-r-s.. ffifka^Kcojp^tti 0 0 0 Ai-r-5. m 

Sr. yy^-T^mn (i^je. 100%) . 4 0 or 

0. 6 — 4Mm. mPLVS.. 0. 8—1. 4/imClf— 
*^>■^#^1->t«:3 0-18 O^MitL. e!<b3i^tt2 0 

Q\znvx^it9^m.^mt. ui^z.(Dn. nm^\zo. 

1 - 1 0 %<^)HC 1 «:jlAL-Tt)J;ti. (04(B)) 
[0 0 9 21 §l€riKtiT. X/X«y^'g >irfefrj;oT. 
3 0 0 0 — 8 0 0 0 A. 6 0 0 0 A(D7;U5 

-^L. (0. 0 1-0. 2 %<DX;^>>"j7A*-^tf) ^ 

T. y-f hfiffi2 1 0*}gJ5K-rS. (0 2 (C) ) 
[0 0 9 3] $^{'. C:®T;U5n'j7A<D^ffiW^ffi^ 

i^ffiss^bbT. ^m\zmimm2 1 i^jg^E-r^. 
-^usjKfTfT'p. n^n^mitmm2 1 i©jp$tt2 

0 0 0ATa5-5. d COi^-fbiKj 2 l l «. So-fr^- 

±$immmtj:mxmtt>^z.iii!fix^^o (04 

(D) ) 

[0 0 9 4] 'M\Z, -f :t>K-tr>i^ffi (y^XVK- 
fcf>i^ffii:fcm'5) CJ;-s)T, (V-X/K 
U-f>. ^i'^;PS:«lfiE-r-5) cy-f h«SgB, -r/&:t) 
t-y-f hmS2 1 0 i^O^H©S!'ft:^2 1 1 
i:LT, gBli-&6«)(CN#«^S:^*^-rs^«$igl (CC 

-f > (PH, ) SrfflVi. Sajt«JES:6 0-9 0 k V. 0ij 
A«8 0 k Vt-r-S. H— X««l X 1 0"-8 X 1 0 
" cm-'. 4 X 1 0" cm' if^S. C®M 

«. N^O^*E#)««2 1 2t2 1 3*}g^-r-5C:t*t 

T^^). mA^'bhm<b^^rj:^o\z:^m<^m^iiy^ hm 

mm\zm»tstiftmmmifuf^^^ 5 1 u 

[0 0 9 51 ^om. u— ^f-5t«)^#^^rJ:t>T7::l- 
;^*^TP. tf— 3tiLTtt. KrFX+v'Vl'— If 

— (KS2 4 8 nm. /■^)l-y.m2 0 n s e c) €rfflli-5 

X^^JU^— a5agd<2 0 0-4 0 OmJ/cm' . 
fiaj^(i2 5 Om J/cm' tL. — *^Blf Ct?^ 2 — 1 0 
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17 



18 



(DmitmzmwL^ 2 0 0-45 o'cmmizmm-r^nt 

{Cj:oT. ^IISJi:*:-e-L.«e>Tt><fcO>. (04 (E) ) 
[0 0 9 6] ^l/^T. 6 0 0 0 A (Dg^ft:]^ SSIK 2 1 

[0 0 9 7] -e-LT, gPB^*fe^#l2 14, 2 1 5{3n> 

2 17, 2 1 airm^-r^. i mEE<D7K^ii;ffl lo 

^TSSOr, 3 0^<DT=.—A^ff\^^. TFT^Wr 
:/vhgi7X«H*llIi^S:^fiE-r'5. (0 4 

(F) ) 

[0 0 9 8] *lliefi«lTfP18LitTFTttilSSH!l«Sr» 

[0 0 9 9] CiliSfiaj 5305 tC*IISS^J®f^KXS© 
»f®0*5^t-. S-r, S« (n-n^if 7 0 5 9) 5 0 
1 ±{CX/t-yiS"J ></tefC<fc-3TJP^ 2 0 0 0 AO^ffc 
S^OTflfiMS 0 2S}g^-rS. TJffiMOfieim 20 

*i3Cl;5:ofc«, 0. l~l. OX:/^-VM^M.&&rF 
—=.>^7 0 5 9mWL-V\t. 6 2 0~6 6 0t:Tl~4 

mmT=.-)iLtim:. o. 0 3~i. or/^i-, 

<«. 0. 1~0. 3"C/5i-T^?#L, 4 0 0~500 

[0 10 0] ^*:fC, y^X-7C VDffifCfcoT, P$ 5 30 
00~1500A, M^itl 0 0 0A®*i4 ( I ^) W 

4^^n^mmi0SLm-r^, ^lt, *is«»ii-c^bfc5& 

£E) , 5 5 0*0. 4mm7~-AVXUmit-^'it^. $ 

tbS^-lt-S, -e-LT, aiilJKSrl 0~1 0 0 O^mA© 
;fc:#^?t/1^-:r><ybT, m^oyntm^ (TFT©S 
ttS) 5 0 3 S:J^fi£-r-5, (0 5 (A) ) 

[ 0 1 0 1 ] -€-«5«. 7 0~9 0 %0*i|^*^tf ISl 40 
BE. 500~750'C. f^«6<)tCtt6 0 OX:<DWtm^m 

n.t:7iimy^mm= 1 . 5~i. gott^T/t-i-nv?!- 

T. 3~5«Fra45cB-rSJ:<fcf'J:oT. ^3gie*®*g! 
■ft;$-&, 500~i 500 A. mz.m 0 0 OA® 

fktCiO. ^®«®*t5 0 AiiA±«/> 



•5. mtmmm<Dm^ limits n^^mm<D 2 m-v$>^ 

WT, 1 0 0 0 A<DJP^?®a?gK<&g?{bLT. JP$ 1 0 
0 0 A<DSf{kS5g)KS:»feS^Ctt, ^ofcSSgJK^P 

^«5 0 OAtl^^'^Z.tlZtt^o 

[0 10 2] -mizmit^mm (y-r hi^^) tstt 

LT, ^■if^\z\%z.(r>^m'm:^m\'ct^z.t.\ziir>x^Mm 
mzm'&m^<r>mm-^^>h'^w.'i^^'^^t.\<^oi^^%m 

[0 10 3] f^g!lbtJ;oTgEfl;Smi^5 0 4<&J^fi£L 
S«5£:-K{k-^«^H^ (laffi. 100 
%) , 6 0 0*0-^2 ^FBl7':::-;P-r-S, (S5 (B) ) 
5lfri^ViT, MBECVDffiCJ;oT, P$3 0 0 0~8 
0 0 0 A, fisj^tSe 0 0 0 AO#i^ffi^m (0. 0 1~ 
0. 2%<75^Sr^tJ) -eUT, S^IiSr/t 

^'-->i*'LT. y'f hmffiS 0 5*J^)5£T-5. 

-tr>^S (:/^Xx'h'-bf>:yffii&m3) 

•r-5. Y—\±y^157.t.\^X. Vit7.V^y (PH. ) 
^fflt'V JajimJE^£:6 0~9 0 k V, «SJ^(i 8 0 k V <i: 
f-S. K-XSttl X 1 0"~8 X 1 0" cm ', C»J;^ 
«, 5X 1 0" cm ' tf*. dCDiftJI, Nl!®^*eife 
5 0 6 ,1: 5 0 7 *tJgB£$n-5)„ 

[0 10 4] U— tf-^^C^.S^tcioTTr^- 
JPfr^. l^— tl-'— 5ttbTtt. K r FX+->-7U— tf— 

(«S2 4 8 nm, n)V7J^2 0 n s e c) 

x:^;;!/:^— ^^*t2 0 0 — 4 0 Om J/cirf , 
0tJ;l«2 5 Om J /cm' ^b. — 2 ~ 1 0 
>'3>>h. «8JAtf 2i^3 y hfigSt-r-S. C1<0U— If— 7t 
OMSt^ftSIStr 2 0 0-4 5 0 "CSStCjDl^-r •& C t 
fCj;oT, ^;^«:li;k:-e-L*Tt>.fct^. (06 (C) ) 
[0 10 5] Sfc. dCXStt, ifi#^3tJrj;S7>>i^ 

OfcSS.^kbfd^fg'^.^K'R^tX-^f <, 1 0 0 0"C£i 

-^-WR®. (ja5Si1>3ttt5!/7X 
SlfifcKiR^n^*^ pIM-ifi5^^^t (iSESO. 5-4 
Mm) ttKJR$nJc<t/i) 'v«KiR$nfc<(,i©-e. f3 
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[0106] m^^x. 6 0 0 0 A<Dmit^m^ s o 

8 ® F^iffei^!^ L T 7 X-7 C V D ft J; o T 0fi£-r 

Tw«ffi-sB^5 0 9. 5 1 0 S'jgfiKf^. mm\z. 1 

»ffi«)**gtfflStT3 5 O-C. 3 0^<D7-—)l^n 10 

ti. TFT^^fiKTSo (06 (D) ) 

[0 10 7] ±fg<CS^-r^rS-C=f#e>nfcTFT<D^S)« 
fill0~150cm' /Vs> SMtiO. 2~0. 5 

f^SlL;t<i:Cl^. ^DlSttS 0~ 1 2 0 cm' /V s , 
SMttO. 4~0. 6V/1gT*0. ii^OPVDffi-^ 
CVD^fCfcoTy-f Me»l»S}^fi)cLfc«^Cit|glx 
T, ^l!)ft«2»m±S5<, SM«2 0%a±fc^^L 
fc. fi^tt<DSA>e.fc. *IIJiSCSJ-CfPSiStlfcT 20 

FT«i 0 0 ox:(OMM.mmitizj:^Ti^m-^nrcTF 
[0108] {.mmm me \z^mmm<Di^mi:m(o 
h u >;/ x^rosea^*igB(DHi5g?Kij-»cie® t 

FTJClif -S). 

[0 10 9] S-r. a« (n-->i^7 0 5 9) 5 iJi 

(cjp^ 2 0 0 0 A(Dmt^m<o-f^m 5 2 ^sj^fig-r-s. 

^eJC7'^X-7CVDftfCJ:0#aKaigfle*2 0 0~ 
150 OA. :L^-C\t8 0 0 AcDM\t (im) (D^^m 30 

0. M<SE^^T'afeSn-y^;i.?&«AL.. ;$Stc5 5 0 
D, ^ai4S*MlC^fiET-5, -?-LTK r FX=t^->•y'^' 
<i:CJ;r), jgfttt->'J n >(DS<«®Ja5 3 SJ^fig-TS, 
^LT^^(cafe->un>mja^aoT. P^IOOO 
Arog^fk^s^lK 5 4 ^j^fig-r-s. 

[0 110] gi^i^UT, :^/'?y^"J>i''fi6fCd;oT, 40 
JP$ 3 0 0 0~8 0 0 0 A, m^iie 0 0 0 A<D7)IS. 

^■i^AK (0. i~o. 3mm%(r)7.:h>z^<yA^^ 
ts) ^mm-ri>, -e-Lx, 7jis.-'yAm<ommizm^ 
1 0 o~4 0 0 A(7)»t»^ffi^Yfc#i^}g(fi-rs. -e-L 

(A) ) 50 
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[0 111] ;*fc. oxi^^i.omTicmmizmm 

5~5 0 V, Ca|A«8 V©S«JET1 0~5 0 0 
^J'. mxii2 0 0^mmmt^i3:iU^:Lii\z^r3T, 
m^^^ 5 0 0 0 A W^?LM<7)^ffi^fk#l 5 7 ^y-f 

6d«?¥«UTVifc<DT, l^sg?fbtt^a^:^^:ilfTL!^ 

on (06 (B) ) 

[0 112] -Aiz, Tx^+^^i^sLT, -^w hmm± 

(T>^::^TT4'14f-pHiaSbfc*)0) tftcS«*jS 
1 0 0 VST-±#$-a-T, ^ffi^fb^fritC 

€ifiiJ9t>|!gSi^ft:$nT. «S%fj:^?LSI&«^^b<^ 5 8 

1 0 0 0 Ajgfig^ti^o 

5 0 v£A±t?ab^, me (c) ) 

[0 113] F^-f x-y5^>yffi(cJ:oT, 
^3!IIK5 4€:X5/5^>i)'-r-5. ;i®X-;/g^>i?'{C*5t,iT 

To>mit^mm\tx.y<^>ift[ti-r\zy^ hmms 9 

iLTS-S. (06 (D) ) 

[0 1 14] 'Aiz, mwt. mm. mm. mm<y^mm^m 
miz^-ox. ->un>ss«53 sjcy-r hmffi3 5*3j;r/ 

> (PH, ) inij*SEE*5~3 0 k V, «SJ>t« 

lOkVt-r-S, H — Xa« 1 X 1 0"~8 X 1 0" c 

m '. 2 X 1 0'' cm ' t-r-S. 

[0 115] K-l:f>yxafC*3tiTtt. y-f hijSfe 

igklKS 9T«[ffi$nTt^J5:l^®«gE6 0 

aA^ti-sdi, y-f h«fei^)K 5 9 T-^®ost5tifcMJ^ 

6 1tC*5l,iTtt. y-f Hiteig:MdW»<*:7S-:jT. K-tf 
>i?'«tti!^?S<. *mS«aJT«, ^i^6 0©0. 1~5 

STi^f^®^ 6 0 ;te±y:<SJg«?F*€i|&®« 6 1 jjijgfig* 
n-5. (06 (E) ) 
[0 1 16] JiBA^^.U'— tf-3t*M9tLT, 

^ffitt^kf -So i^t^T, is^ 6 0 0 oA<Dmvc-^nme 

2 LT>^7XVC VD^^^C<i;■DTJ^^-r 

m\L=f-^>t.7)V^-'0L.(n)^mmzii':3XT¥ 

T(D^j-7.mm. \^i"f>mm.o:)mm-mme 3t:m^ 

■rs. l^lE<07K5g^H«T3 5 Ot;. 3 0^ 

Zy'JT.^ifi^'^t^, (0 6 (F) ) 
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CO 1 1 7] **igCSJ-C«. titJt^SiSiS^KU'f > 

(LDD) mmizmcmm^n^z.tiii-^^i). ldd 

i«»«^*ei^®«6 0 nxt^scit 10 
CO 1 1 8] **JS«sjcof^S!:^^<&ffli.iT, J;0?i5S^c 

« L D D Ml^COffi X i£: ^{k $ -a- -5 t J; 0 IP-&34i J: ti, 
mz. *ilSS0iJ<D«fig<&^fflLfc:^-&. OFF«iJit©® 
i®**3K-r ■5Ci:*i-e^-5<D-^. ®^«Slr43tt-5m?^ 20 

Coii9]07ic«. it5:o;(?^x««±{r^w-x:7' 
CPU, ^=^^j-^x'mmvfcmmm^=&m 

mmmmmz^m^v. MiE^^ru-^, Ti'7"'c:/vh 
u 7.n^)\^(D<^mz'^t)ii:xAtimnm^miE-r^tc 

^u-«. ^mmmm<Dmm^^m^i^^=^o-tvx 
mm. mmizmm-r^rzib(Dh(Dx$>^. -ruio-^, m 30 
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